Partial anomalous pulmonary venous return without an associated atrial septal defect is an uncommon congenital lesion resulting in a high pulmonary arterial pressure. The purpose of this paper is to review briefly the pathophysiology of the disease and to present the anaesthetic management of a patient who underwent elective cholecystectomy.
Case Report
A 52-year-old man, 185cm tall and weighing 95 kg, known to have cholelithiasis for approximately ten years, was scheduled for cholecystectomy. Approximately two months previously he had suffered an episode of panereatitis when the serum bilirubin rose to 11 mg/dl and serum amylase to 700 IU/L (normal 5-75 IU/L). Following recovery from pancreatitis, cholecystectomy was planned. His past medical history included essential hypertension of approximately ten years duration. Ten years previously he underwent appendectomy under general anaesthesia at another hospital where the postoperative course was complicated by the development of pulmonary infection and fever.
On the present admission he reported easy fatigability and progressively increasing exertionai dyspnea of approximately two years duration. Oral medications included alpha-methyldopa 250rag TID and hydrochlorothiazide 50 mg daily for essential hypertension. Several years previously he successfully overcame a long standing problem with alcohol addiction. He had smoked a package of CAN ANAESTH SOC J 1983 / 30: i t pp72-6 ciga~,~ttes daily for over 20 years. He had no known allergies.
Physical examination revealed a well-developed, well-nourished man, with blood pressure of 130/100 tort, pulse rate of 85 and respiratory rate of 16. There was no jugular venous distension or cyanosis. His fingers displayed a moderate degree of clubbing. The lungs were clear to percussion and auscultation. Examination of the heart was unremarkable except for a grade 2/6 ejection systolic Table ] summarizes the preoperative cardiac catheterization data. The cardiac status was class HI (New York Heart Ass~ciation).
Prior to induction of anaesthesia, a Swan-Ganz catheter, a central venous pressure (CVP) catheter, a cannala for the left radial artery, and one large-bore intravenous line were inserted. Heart rate, CVP, systemic and pulmonary pressures, the electrocardiogram and arterial blood gases were monitore[l. Serial cardiac outputs (right ventrictdar ouqmts measured with the thermodUution technique) were measured, As general anaesthesia was complicated by pulmonary infection previously, a regional anaesthetic procedure was chosen for this patient. Low thoracic epidural block was preferred over spinal anaesthesia in an attempt to avoid rapid fluctuations in blood pressure. An epidural catheter was placed at the Tt i-T12 interspace uneventfully. Following a test dose (2 ml), a dose of 10 ml of 0.75 per cent bupivacaine was given, supplemented with 5 ml of 2 per cent lidocaine as anaesthesia was incomplete at the outset. Anaesthesia to pinprick to the fourth thoracic dermatome was subsequently attained. A T4 level of anaesthesia was maintained with two subsequent doses of 6 ml and 5 ml of 0.75 per cent bupivacaine. Supplemnental oxygen was administered via a mask at eight liters per minute. A total of 17.5 mg of diazepam and 100 lag of fentanyl were given for sedation. Estimated blood loss was 400ml while intraoperative fluid administration consisted of 400 ml of 5 per cent dextrose in water and 1,600 ml of lactated Ringer's solution. There was no noteworthy change in pulmonary arterial pressure, as contrasted with a slight drop in the systemic arterial pressure (Table n) . The patient tolerated the procedure well and the postoperative course was uneventful.
Pathophysiology of Anomalous Pulmonary Venous Return
A pulmonary vein is anomalously connected when it fails to communicate normally with the left atrium and instead connects to the right side of the heart via the right atrium, coronary sinus or venae cavae or tributaries.l Partial anomalous pulmonary venous connection is present when some, but not all, pulmonary veins are aberrantly connected. This condition is so uncommon, however, that only 20 cases of partial anomalous pulmonary venous connection without associated atrial septal defect were encountered at the Mayo Clinic between 1953 and 1966. 2 Partial anomalous pulmonary venous return without associated atrial septal defect permits a portion of oxygenated blood to mix with the systemic venous blood, leading to arterializatien of the latter, in effect a left-to-fight shunt in the absence of an intracardiac left-to-right communication. As right atrial pressure is lower than the left atrial pressure, resistance to flow from pulmonary artery to right atrium is lower than that from the pulmonary artery to the left atrium. 3 Consequently the magnitude of blood flow through the anomalous vein draining into the right atrium is considerably higher than expected if the vein opened normally into the left atrium. The net result is an increase in pulmonary blood flow to a degree depending on the number of veins opening into the right side of the heart, pulmonary vascular resistance and the pressure gradient between right and left atria. However, since the pulmonary circulation is a low resistance system in postnatal life and in health, small increases in pulmonary blood flow do not usually cause a corresponding increase in pulmonary vascular pressures. This physiologic property results from the high distensibility of the pulmonary vascular bed which is attributed to its sparse smooth-muscle elements, scant nerve supply, and absence of valves. 4 But as the pulmonary blood flow approaches approximately three times normal, the vascular bed might not be able to buffer the increased flow by further distension and the pressure will rise sharply above normal. 5'6 Once pulmonary hypertension is established and chronic, it triggers anatomic changes in the small pulmonary arteries in the form of medial hypertrophy, intimal hyperplasia and fibrosis. These changes per se increase resistance to pulmonary blood flow and exacerbate the increased pulmonary arterial pressure. The net effect is a vicious cycle of deterioration, leading to cor pulmonale.
Discussion
A literature search revealed no information on use of thoracic epidural anaesthesia in relation to primary or secondary pulmonary hypertension. Lumbar epidural nnaesthesia was safely used in Eisenmenger's syndrome, 7 where pulmonary hypertension exists. Thoracic epidural anaesthesia was chosen in this case because of the pathophysiology of the syndrome and the upper abdominal location of the procedure. As the right ventricle is subject to strain and eor pulmonale is common, it seemed prudent to avoid use of drugs that can cause significant myocardial depression. Most inhalation agent:; in current use are powerful myocardial depre'ssants. Additionally, nitrous oxide increases systemic vascular resistance, presumabty from sympathetic stimulation, s and also raises pulmonary vascular resistance 9,10 Use of these agents can be detrimental in patients with compromised myocardial function and therefore was avoided in this patient. However, epidural block could also affect pulmonary haemodynamics through sympathetic blockade and myocardial depression produced by the local anaesthetic. The depressant effect on the myocardium is believed to be mild except in association with an overdose of local anaesthetic. The pulmonary sympathetic irmervation arises from T2-T+ and is distributed mainly to pulmonary and bronchial vessels, it As the cutaneous level of anaesthesia to pinprick was T4, blockade of pulmonary sympatheties was more than likely to be complete, since the sympathetic block exceeds the sensory block, usually by approximately two to three segments and sometimes by as many as six segments, a2 Nonetheless the fall in pulmonary arterial pressures was hardly significant. This contrasts with the fall in systemic arterial pressure (Table it) , a difference perhaps explainable in that the pulmonary vessels are anatomically and physiologically different from the systemic vessels. The former have sparse smooth muscle and scant irmerration as contrasted with the latter. Therefore, one might expect a less pronounced effect from pulmonary sympathetic blockade as compared with the effect from systemic sympathetic blockade. The writer believes that thoracic epidural block is therapeutically a sound technique in situations where pulmonary hypertension exists.
